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Improvements in methods and apparatus for Mixing and 
Dispersing Substances and for Maintaining 
Dispersions and Emulsions 


We, Aero Hydraulics Limited (formerly 
Pneumatic Breafcwat3ers Limited), a Body 
Oorporate didy organised under idie Laws of 
Great Britain, of 10 Upper Grosvenor Street, 
London, W.l, do hereby declare the inven- 
tcion, for which we pray that a patent may be 
granted to us, and ithe method by fwhich it is 
to be performed, to be paittictnlarly described 
in and by the following statement: — 

This invention relates to apparatus for de- 
stratifying liquids, mixing liquids, or liquids* 
and solids, and for the maintenance of dis- 
persions or suspensions or of emulsions of two 
or more dispiarate liquids. The word "liquid" 
when hereafter raiployied is intended to em- 
brace such mixtures, dispersions or suspen- 
sions. 

In our Specification No. i8057S9 <there is 
described an apparatus for reducing sea 
waves by generating turbulence in the am- 
bient water. The method employed consists 
in the intermittent emission of large bubbles 
from apparatus located at the sea b^, the said 
large bubbles rising through the water and 
creating substantial ;eddies and turbulence 
during their ascent to the surface. An embodi- 
ment of suitable appfaratus for producing 
large intermittent bubbles is described', in 
which (the air or gas is fed continuously into a 
storage chamber until a predetermined volume 
is stiored and is readied whiereupon a siphon 
action takes place resulting in the discharge 
,of the stored gas in the form of one or more 
large 'bubbles. 

-In our co-pending Application No. 36S67/ 
59 (Serial No. 967543) an improvement in 
and xelating to the above apparatus is de- 
scribed whCTd>y the wave reducing properties 
of turbulence in* die water are enhanced by 
being concentrated into the upper layers erf 
-the water. Such apparatus comprises a dis- 
-trSnitor or emitter, which is of the form de- 
^scribed in . the rforementioned Specification 

[Price 4s. 6d.] 


No. 805789 which is located at the base of a 
tube or conduit of large diameter in such 
manner that the bubbles intermititentiy dis- 
charged from the emitter when fed vrfth com- 
pressed air or gas pass into and up the tube 
which is ported or otherwise apentured to en- 
able water or other liquid to be entrained by 
the bubbles and ilifted during .their ascent of 
the tube so transmitting the water or liquid 
from the lower levels to the level at about 
which the head of the pipe is situated. 

The present invention provides apparatus 
for destratifying liquids, mixing liquids, or 
liquids and solids, and for the maintenance 
of dispersions, suspensions or emulsions of two 
or more disparate 'Hquids comprising a con- 
tainer for the liquid, an open-ended riser tdbe 
or conduit, means seoiuing the lower end of 
the conduit to the base of the container, the 
conduit having its . upper end at or tieflow the 
surface of the liqmd, an enutcer or distributor 
disposed at die lower end of the riser tube, 
means for supplying compressed air or gas to 
said emitter and said emitter being capable of 
intermittently disdharging sudi air or gas into 
the lower end of the conduit in die form of 
large bubbles which substantially fill the en- 
tire cross-section of the conduit, and including 
ports or apertures in the wall of the conduit 
immediately above the emitter so as to permit 
the contents of the container to be entrained 
by the bubbles and lifted during the ascent of 
the ibubbles up the conduit, so that said en- 
trained liquid is discharged througjh the open 
upper end of said conduit. 

Preferably the emitter or distribastor is 
comprised by a siphonic ejector as described 
and claimed in the aforementioned Patent 
Specification No. 8057«9. 

In a specific embodiment of apparatus in- 
tended for mixing, circulating or emulsifying 
the contents of a comainer such as a vat or 
tank, the riser tube or conduit is of plastic, 
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meSftal, ocmcrelje or other suitable material some 
6 .to 30 inches in dimeter, the dength dg)end- 
ing on the depth of the container and 4he dia- 
meter on the duty to be peifoimed. The riser 

5 tube or conduit may lequircd form part of 
the struotune of the container, and may assist 
inter alia an supporting a roof of said con- 
tainer. The lower end of the (tube is secured at 
or near the bottom of the container. The tube 

10 with its siphonic emitter may be installed 
singly or in plurality in a tank according to 
Jthe circumstances and ito the degree to which 
it is desirable to circulate or mix the contents 
of such itank. 

15 Supply lines connect the siphonic emitter 
or emitters to a common source of oompiessed 
air or gas. 

By utilising at die foot of -the riser tube or 
conduit a siphonic emitter, vMch imexmit- 
20 ttently releases large bubbles which substan- 
tially fill the entire cross-section of die con- 
duit, .the maximum volume of liquid is en- 
toined and lifted during the ascent of die 
bubbles to the head of the conduit situate at 
25 or below the surface of the liquid. 

Furthermore, bubbles of such diameter 
^cending do not generate detached eddies in 
die liquid rising in the conduit, and con- 
sequendy there is considerably less frictional 
30 loss than would be die case if a plurality of 
small bubbles were released, and the mechani- 
cal efficiency of die device is dieieby cor- 
respondmgly improved. 

The invention will be further described with 
35 reference to the drawing accompanying die 
Provasional Specification in which: 

Figure 1 is a side elevation pardy in section 
of the nser tube and emitter, and to dje 
accompanying drawing in which 
40 ^ Figure 2 fe a diagrammatic view of a mix- 
ing container according to one embodiment of 
the mvention. 
Inferring first to Figure 1, 1 represents a 
conduit, suitably of polythene^ 
45 12 indies diameter and 20 feet long, and open 
atbodiends. 

10 generally designates a siphonic matter 
according to our Patent No. 8a57fi9 at die 
botJtom end of ,the tube 1, such emitter having 
50 an inner depending tube 11 and a concentric 
siphon tube 12, die emitter being furnished 
wadi a protective grid or grill 13. 

16 is a supply dine from a suitable source of 
compressed air or gas (not shown) opening into 
55 the annular ^ce surrounding die siphon tube 
12 at .die bottom of the tube 1, and 17 are 
large ports in die wall of such tube immedi- 
ately above die enrititer 10. 

The moudi of die siq>ply -Hue 16 is seoui^d 
60 by a dip 18 to die inner wat of die tube 1. 
In the embodiment shown in Figure 2, 30 
is a fan or compressor, 31 a storage tank con- 
tamng hquid die surface of which is !*own 
at 32, and 33 a gas-holder roof to die tank. 
65 Cjas collecting in the holder 33 is being dirawn 


out through a pipe 34, redrcuiated by die fan 
30 and returned to die emitter 10 way of 
die supply fine 16. 

Also in diis embodiment the supply line 16 
has a portion 35 and 36 depending through 70 
the roof 33 and inside die riser tube 1, so that 
the tube 1 togedier widi the siphonic emitter 
10 may be raised by lifting the pipes 35 and 
36. For this purpose the emitter 10 may be 
adjustably anchored to the bottom of .die con- 7*; 
tainer31. 

In operation, lai^ bubbles of an appro- 
priate size in relation to die diameter of the 

a)nduit and duat substantially fill its bore, aie 
intermittendy ejected by die siphonic emitter gn 

10. Taking the progress of a single large 
bubble by stages, the large bubble is dis- 
cl^ged from die emitter 10 and rises in die 
tuibe 1 and, in so doing, takes on die properties 
of a piston. The bubble rises past the windows 85 
or ports 17 and proceeds i^waids, pushing 
liquid ahead of itself, and enitraining furdier 
liquid througji die ports in its rear. Such 
liquid, impelled by the ibubble is discharged 
at Wgh velocity through die upper open end 00 
of die tube. 

The gas supply to die emitter 10 is con- 
trolled so diat there is always at least one 
large bubble in transit up die tube 1, and by 
this nieans a steady discharge of liquid at the 05 
top of .the tube is secured. 
WHAT WE OLAIM IS:^ 
1. Apparatus for descratifylng liquids, mix- 
ing liquids, or liquids and solids, and for die 
maintenance of dispersions, si^pensions or 100 
emulsions of two or more dispart liquids 
comprising a container for the liquid, an open 
ended riser tube or conduit, means securing 
the lower end of the conduit to the base of 
the container, die conduit having its iipper 105 
end at or .below die surface of the liqui<C an 
emitter or distributor disposed at the lower 
end of the riser tube, means for sipplying 
compressed air or gas .to said emitter and said 
emitter bemg capable of Sntermittendy dis- 110 
Charging sudi air or gas into the lower end of 
die conduit in the form of large bubbles 
which substantially fiffl die entire cross-section 
of the conduit, and including ports or aper- 
tures in the wall of .the conduit immediately n5 
above the emitter so as to permit the oontems 
of the container to 'be entrained .by the 
bubbles and hfted during the ascent of due 
bubbles up the conduit so that said entrained 
bqmd is discharged dirough the open upDer 120 
end of said conduit. 

2. Apparatus according to daim 1, wherein 
the distriibutor or emitter is comprised by a 
siphonic ejectjor as described and daimed in 
Speafication No. 805789. 12^ 

3^Apparatus according -to either of the 
precedmg claims 1 or 2, wherein tte air or 
gas line or 'lines to die emitter pass -down in- 
side the conduit or riser pipe. 

4. Apparatus according ico any of .the pre- 130 
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ceding daims 1 to 3, in which iJie container 
for the liquid is eqiiipped with a tedesoopic 
gas-holder roof adapted to retain a ixxly of 
air or gas above the surface of the 'liquid in 
5 the container. 

5. Apparatus according to any of the pie- 
ceding claims, wherein siq>ply line or lines 
for feeding compressed air or gas to the dis- 
tributor or emitter is/are associated with 

10 means by which it/they can be lifted or 
lowered to raise or lower the emitter together 
with its superposed conduit, and wheiein the 
means securing die lower end of the conduit 
to the base of the container are such as Uo per- 

15 mit such raising or lowering, 

6. Apparatus aooording to any of the pre- 
ceding claims, wherein a plurality of conduits 
each with its own distriibutXM: or anitter aie 
installed in a single container. 

20 7. Apparatus according to daim 6, wherein 
supply lines connect fche respective emitters to 
a common source of compress>ed air or gas. 


8. Apparatus aooording to any of the pre- 
ceding daims, wherein the or each riser tube 

or conduit has a bore which is 6 (to 30 inches 25 
in diameter. 

9. Apparatus constructed and jaranged sub- 
stantially as described with reference to either 
the drawings accompanying the Provisional 
Spedfication or the accompanying drawing. 30 

10. A method of mixing or treating liquids 
wMch involves the use of the apparatus 
claimed in any of the preceding ckmis. 

11. A method of mixing or treating liquids 
which involves the use of the apparatus sub- 35 
stantiaMy as described with reference to and 

as shown in either the drawing accompanying 
the Provisional Spedfication or the accom- 
panying drawing. 

O'DONNELL, LIVSEY & CO., 
Chartered Patem Agents, 
47 Victoria Street, London, S.W.I. 
Agents for Applicants. 
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